| INTRODUCTION
Xanthelasma is the most common type of cutaneous xanthoma, and it often occurs on the eyelids. 1 Xanthelasma typically appears as yellow, soft, and painless plaques. 1 The incidence in men and women is reported to be 0.30%-1.54% and 0.82%-3.4%, respectively. 2 Although xanthelasma causes neither clinical symptoms nor dysfunction, it usually occurs on sites that can seriously affect individual appearance. 3 However, surgical management of xanthelasma remains difficult. Many methods to treat xanthelasma have been proposed, including cryotherapy, 4 trichloroacetic acid peeling, 5 electric cauterization, 6 laser therapy (eg, carbon dioxide, 7 argon, 8 Q-switched Nd:YAG, 9 Er:YAG, 10 and pulsed dye lasers), 11 and surgical resection. 12 However, none of these treatments have proven effective, and they can cause serious complications, including recurrence, scarring, and pigment alteration (hypo-or hyperpigmentation). 3 In addition, some studies have reported that the invasive depth of xanthelasma histiocytes (foam cells) is generally much deeper than previously thought, reaching the orbicularis oculi. 13 Consequently, complete removal of pathological tissues remains problematic.
Because the ultrastructure of xanthelasma is similar to that of a vascular atheromatous plaque, and abnormality of lipid metabolism is an important factor in the formation of xanthelasma, 14 it is usually considered to be closely related to high body fat, which is one of group and a normal control diet (NC) group (n = 10 rabbits per group) ( Figure 1 ). Animals in the HCD group were fed 100 g of high-cholesterol diet per day (D12451, Research Diets) for 8 weeks, and the NC group received a normal diet (rabbit feed).
| Detection of blood lipid levels
For plasma lipid analysis, rabbits were fasted for 12 h on the first day, and venous blood was collected from the ear vein at 8:00 AM the next day. The blood was allowed to stand at 4°C for 4 h, and then centrifuged at 3500 rpm for 15 min for serum
collection. An automatic biochemical analyzer (Hitachi, 7600-120, Tokyo, Japan) was used to measure serum total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (H-DLC), and low-density lipoprotein cholesterol (L-DLC) levels. All tests were performed in strict accordance with the manufacturer's instructions.
| Pathology of xanthoma
The HCD group received intraperitoneal anesthesia (3%, phenobarbital sodium), and hair was removed. Several circular plaques on the napex were sampled, cutting along the plaque margin through all skin layers, including the fat-rich tissue under the skin and the vascularization degree of deep dermis were significant ( Figure 2 ). Specimens were fixed in 10% neutral formalin and embedded in paraffin, serially sectioned, and observed under a microscope for detection of pathological changes ( Figure 3 ).
| Statistical analysis
The software SPSS 18.0 (Chicago, IL, USA) was utilized for all statistical analyses. The significance of difference was evaluated with one-way ANOVA followed by the Student-Newman-Keuls test. Statistical significance was set at P < .05. Different levels of significance were decided based on the P values: P < .05 (*), P < .01 (**), and P < .001 (***).
3 | RESULTS
| Changes in serum lipid levels induced by a high-fat diet
The serum lipid levels of animals in the HCD group changed significantly. TC, TG, and L-DLC increased gradually compared to the NC group; in contrast, H-DLC decreased gradually (Figure 4 ). At 6 weeks, the TC levels of the HCD group were higher than those of the NC group (P < .01, Figure 4A ). At 4 weeks, the TG levels of the HCD group were higher than those of the NC group (P < .001, Figure 4B) . At 2 weeks, the L-DLC levels of the HCD group were higher than those of the NC group (P < .05, Figure 4C ). At 2 weeks, the H-DLC levels of the HCD group were lower than those of the NC group (P < .01, Figure 4D ).
| Characterization of xanthoma
In the HCD group, several xanthomas could be observed on the napex after 8 weeks in all rabbits. In appearance, the xanthomas were white
The appearance of normal control diet (NC) group after 8 weeks. (B) The appearances of high-cholesterol diet (HCD) group were obesity obviously compared with NC group. (C) 2 weeks later, the weight of HCD group apparently higher than NC group or pale yellow, quasi-circular plaques, which protruded from the skin surface, with a clear border, and greater hardness than the surrounding skin ( Figure 2 ). No similar plaques were observed in the NC group. group apparently lower than NC group. n = 10 measurements for each group. *P < .05, **P < .01, ***P < .001, HCD group vs NC group.
| Pathological changes in the skin
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| 887 skin damage. 1, 15 Laser therapy has been considered as a physical approach, using the thermal effect caused by the absorption of specific lasers by body tissues. The absorption and strength of penetration of lasers of different wavelengths in target tissues differ widely, making it difficult to control the duration/depth and the outcome of treatment. [8] [9] [10] [11] 16 Histological study has demonstrated that over 40% of foamy histiocytes either touch or infiltrate the stratum muscularis. 13 Therefore, a complete resection of all infiltrated tissues, including the musculus orbicularis oculi, is needed. Operative surgery is considered to be the most effective method, but the recurrence rate and postoperative appearance remain problematic, 12 and better methods to treat xanthelasma must be found.
Because the pathogenesis of xanthelasma remains obscure, research on the relationship between xanthoma and lipoprotein metabolism is necessary. Accordingly, we investigated this question and found that following an increase in serum lipid levels, the rate of formation of xanthomas on the napex skin was also higher.
Microscopic examination showed that the xanthomas were composed of foam cells laden with cholesterol deposits around the dermal capillaries and cutaneous appendages. Animals with normal serum lipid levels did not observe xanthoma formation. Our results support the connection between xanthoma and serum lipid levels, and confirm the relationship between blood lipid levels and plaque formation.
| CONCLUSION
We have established a xanthoma animal model and verified that xanthoma formation and serum lipoprotein levels are closely related. A high-cholesterol diet caused abnormal lipid metabolism and increased the occurrence of xanthoma. We hope to discover a safe, effective, and technically simple option to treat various types of xanthelasma.
As a next step, we will investigate the influence of individual serum lipids on xanthoma formation, establish more types of models, and study the pathogenesis in greater depth, thereby laying a foundation for identifying the best treatment method. 
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